C ompared with whites, blacks have higher blood pressure (BP) levels beginning in childhood and a higher incidence and prevalence of hypertension across the life span. [1] [2] [3] [4] Although antihypertensive medication is effective in lowering BP and cardiovascular disease (CVD) risk, it does not lower risk to the same level as someone without hypertension. 5, 6 Preventing hypertension is a central component for reducing CVD among blacks. 7, 8 In 2010, the American Heart Association (AHA) announced a strategic impact goal for the year 2020 "to improve cardiovascular health in all Americans by 20%, while reducing deaths from CVD and stroke by 20%". 1,9 The concept of cardiovascular health was described to help promote health behaviors and highlight the importance of preventing CVD risk factors from developing and sustaining the absence of CVD throughout the life course. 9 The AHA identified 4 health behaviors (ie, body mass index [BMI], physical activity, diet, and cigarette smoking) and 3 health factors (ie, BP, total cholesterol, and fasting glucose levels) that can be modified to reduce the number of CVD and stroke events occurring in the United States.
provide evidence that the AHA's Life's Simple 7 cardiovascular health metric designed to monitor CVD risk is a practical, population-level approach for surveillance of hypertension risk in blacks.
Methods

Study Population
JHS (the Jackson Heart Study)-a community-based prospective cohort study-was designed to evaluate CVD risk among blacks. 14 Between 2000 and 2004, the JHS enrolled 5306 noninstitutionalized blacks aged ≥20 years from the ARIC study (Atherosclerosis Risk in the Community) site in Jackson, MS (n=1626), and a representative sample of urban and rural Jackson, Mississippi metropolitan tricounty (Hinds, Madison, and Rankin counties) residents, volunteers, randomly contacted individuals, and secondary family members of participants (n=3680). 15 Participants from the ARIC study were eligible for the JHS if they lived in the Jackson, MS metropolitan tricounty area, completed the fourth ARIC study examination in 1996 to 1998, and trained recruiters determined they were physically and mentally competent to increase the probability of retention. 16 The current analysis was restricted to JHS participants with complete information on systolic BP (SBP), diastolic BP (DBP), and antihypertensive medication use at the baseline examination. Participants with hypertension, defined below, at baseline were excluded from the current analyses. Because the concept of cardiovascular health emphasizes preventing CVD, participants who self-reported a physician diagnosis of myocardial infarction or stroke at baseline were excluded. Among participants who were enrolled in the ARIC study, history of myocardial infarction and stroke also included adjudicated events that occurred after the ARIC baseline study visit and before their enrollment in the JHS. Participants who did not attend examination 2 (2005-2008) or examination 3 (2009-2012) and did not have complete data on SBP, DBP, and use of antihypertensive medication from at least one of these exams were excluded because we were not able to determine if they developed incident hypertension. After applying these criteria, we analyzed data from 1878 JHS participants. Institutional Review Boards at the University of Mississippi Medical Center, Jackson State University, and Tougaloo College approved the JHS protocol. The Institutional Review Board at the University of Alabama at Birmingham approved the current analysis of deidentified data. All participants provided written informed consent.
Data Collection
Baseline data were collected during an in-home interview and clinical examination. Trained research staff administered questionnaires to collect self-reported information on age, sex, education, annual household income, marital status, history of myocardial infarction and stroke, parental history of hypertension, antihypertensive, lipidlowering and antidiabetes medication use, cigarette smoking, diet, and physical activity. Also, the pill bottles for prescription and over the counter medications taken in the 2 weeks before the study examination were reviewed. The names of medications were recorded and categorized by class. Trained research staff also measured height, weight, and BP and collected blood and urine samples.
Albumin and creatinine were quantified from a 24-hour urine collection or from a spot urine sample using the nephelometric immunoassay and enzymatic methods, respectively. 17 Serum creatinine was measured using enzymatic methods and calibrated to isotope dilution mass spectroscopy traceable creatinine. 18 Estimated glomerular filtration rate was calculated using the CKD-EPI equation (Chronic Kidney Disease Epidemiology Collaboration). 19 CKD was defined as urinary albumin:urinary creatinine ratio ≥30 mg/g or estimated glomerular filtration rate <60 mL/min/1.73 m 2 .
Life's Simple 7
The AHA's Life's Simple 7 components comprised 4 health behaviors (BMI, physical activity, diet, and cigarette smoking) and 3 health factors (BP, total cholesterol, and fasting glucose Height and weight were measured during the baseline study visit. BMI was calculated as weight in kilograms divided by height in meters squared. Using a modified Baecke questionnaire that was validated in the JHS using pedometers and accelerometers, the weekly duration and annual frequency of participation in sports/exercises during the previous year were recorded and summed to calculate the total number of minutes per week spent in moderate or vigorous physical activity. 20, 21 Dietary intake of fruits, vegetables, fish, whole grains, sodium, and sugary beverages were assessed using a 158-item food frequency questionnaire that was validated in a subset of the JHS participants using 24-hour dietary recall repeated over 4 consecutive months. 22 Current smoking status was defined using the same questions as the ARIC study, including "Have you smoked >400 cigarettes in your lifetime?" and "Do you now smoke cigarettes?".
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Health Factors (BP, Total Cholesterol, and Fasting Glucose)
Clinic BP was measured at each examination following a standardized protocol. 12 After participants had sat for at least 5 minutes in an upright position with their back and arms supported, feet flat on the floor, legs uncrossed, and an appropriate cuff size was fitted, trained staff conducted 2 BP measurements in their right arm. 14, 24 Cuff size was determined from an arm circumference measurement. One minute elapsed between the 2 measurements. A random-zero sphygmomanometer (Hawksley and Sons, Ltd) was used at baseline and examination 2. A semiautomatic oscillometric device (Omron HEM-907XL; Omron Healthcare, Inc, Lake Forest, IL) was used for all participants at examination 3. A BP-comparability substudy was performed in 2115 participants who had their BP measured simultaneously with a random-zero sphygmomanometer and the oscillometric device using a Y-connector at examination 2. 25 Because semiautomated devices are commonly used in clinical practice, the randomzero BP measurements were calibrated to the semiautomated device by modeling the differences in BP measurements between devices as a function of the random-zero sphygmomanometer. Detailed information related to the calibration is provided in the online-only Data Supplement. Figure S1 shows Bland-Altman plots comparing SBP and separately DBP measurements using the random-zero sphygmomanometer and oscillatory device.
BP was measured by technicians who were trained and certified to follow the research protocol. A study coordinator or BP supervisor conducted training. Instruction on BP measurement using the random-zero sphygmomanometer included listening to recordings of Korotkoff sounds and observing BP measurements. Certification to measure BP required staff to pass a test in which the technician and instructor simultaneously measured BP using a Y-tube stethoscope. The JHS Coordinating Center conducted quality control by monitoring digit preference, comparing mean BP measurements within and between technicians, providing feedback during regular meetings, and through recertification testing every 6 months. SBP and DBP were defined as the mean of the 2 measurements at each examination. Normal BP was defined as SBP <120 mm Hg and DBP <80 mm Hg. 6 Prehypertension was defined as SBP between 120 and 139 mm Hg with DBP <90 mm Hg or DBP between 80 and 89 mm Hg with SBP <140 mm Hg. 6 Blood samples collected after an overnight fast (≥8 hours) were used to quantify total cholesterol, hemoglobin A1c, and blood glucose. 
Incident Hypertension
At each examination, participants were categorized as taking antihypertensive medication if they self-reported the use of BP-lowering medication for high BP in the 2 weeks before their clinical examination. Incident hypertension was defined as the first follow-up examination at which a participant had SBP ≥140 mm Hg, DBP ≥90 mm Hg, or self-reported antihypertensive medication use.
Statistical Analysis
The distribution of ideal Life's Simple 7 components was calculated for participants included in the current analysis. Baseline characteristics and the cumulative incidence of hypertension during followup were calculated overall and by number of ideal Life's Simple 7 components. Because there were few participants with 0 ideal Life's Simple 7 components, those with 0 or 1 component were grouped together. Also, no participants had all 7 ideal Life's Simple 7 components. The cumulative incidence of hypertension and 95% confidence intervals (CI) was calculated among participants with ≤1, 2, 3, 4, 5, and 6 ideal components. Hazard ratios and 95% CI for incident hypertension associated with 2, 3, 4, 5, and 6 versus ≤1 ideal component were calculated using interval-censored regression. Interval-censored regression was used because the exact date when participants developed hypertension during follow-up was unknown, only that it occurred between 2 study visits. 26 Participants who attended the baseline examination and ≥1 follow-up examination but did not develop hypertension were censored at the last examination they attended. The interval-censored regression model accounted for the time since baseline at which each event occurred and the censoring of participants who did not have complete follow-up. We selected variables for adjustment a priori based on their known associations with the Life's Simple 7 components (exposure) and incident hypertension (outcome). An initial model included adjustment for age, sex, education, income, and marital status. A second model included further adjustment for CKD and parental history of hypertension. Analyses were repeated for participants with normal BP and prehypertension, separately, and after excluding BP as a Life's Simple 7 component. Also, the association between the number of ideal health behaviors (ie, BMI, physical activity, diet, and smoking status) and factors (ie, BP, cholesterol, and glucose), separately, was calculated. The association for the levels (ie, intermediate and ideal versus poor) of individual Life's Simple 7 components with incident hypertension was calculated. Next, a Life's Simple 7 score was determined for each participant by assigning individual components: 2 points for an ideal level, 1 point for an intermediate level, and 0 points for a poor level. The composite score was calculated as the sum of assigned values (possible range, 0-14 points) with higher scores indicating better cardiovascular health. Participants were categorized by Life's Simple 7 composite scores into similarly sized groups (ie, Life's Simple 7 scores ≤6, 7, 8, 9, 10, and ≥11). The cumulative incidence of hypertension and adjusted hazard ratios for incident hypertension associated with the Life's Simple 7 score were calculated, overall and for participants with normal BP and prehypertension. In a sensitivity analysis, we required self-reported antihypertensive medication use to be confirmed by the presence of one or more classes of antihypertensive medication on the pill bottle review. In this analysis, incident hypertension was defined as the first follow-up visit where a participant had SBP ≥140 mm Hg, DBP ≥90 mm Hg, or self-reported antihypertensive medication use with one or more classes of antihypertensive medication present on the pill bottle review. For the above analyses, missing data were imputed with 10 data sets using chained equations. 27 The number and percentage of participants with missing data for each variable included in this analysis is reported in Table  S2 . In a sensitivity analysis, we also repeated the main analyses after excluding participants missing relevant data (ie, a complete case analysis). P values <0.05 were considered statistically significant. Analyses were conducted using SAS, version 9.4 (SAS Institute, Inc, Cary, NC), or Stata/IC, version 12.1 (Stata, Inc, College Station, TX).
Results
Participant Characteristics
The percentage of participants with 0 or 1, 2, 3, 4, 5, and 6 ideal Life's Simple 7 components is shown in Figure 1 . Participants with more ideal Life's Simple 7 components were younger, were less likely to be men, had less than a high school education, had household income <$25 000 annually, and had CKD (Table 1) . Also, participants with more ideal Life's Simple 7 components had lower mean SBP and DBP at baseline.
Number of Ideal Life's Simple 7 Components and Incident Hypertension
During a median follow-up of 8.0 years (maximum 11.8 years), 944 (50.3%) participants developed hypertension (618 incident cases at examination 2 and 326 incident cases at examination 3). The cumulative incidence of hypertension was lower among participants with more ideal Life's Simple 7 components (P trend <0.001; Figure 2 ). After multivariable adjustment, the hazard ratios (95% CI) for incident hyperten- Table 2 , top). The cumulative incidence of hypertension was lower with increasing numbers of ideal Life's Simple 7 components among participants who had normal BP and prehypertension, separately ( Table 2 , middle and bottom). Also, the cumulative incidence of hypertension was lower with more ideal Life's Simple 7 components when the ideal number of Life's Simple 7 was calculated without BP as a component (Table S3 ).
Number of Ideal Life's Simple 7 Health Behaviors and Factors and Incident Hypertension
Overall, 8.1%, 59.1%, 29.3%, and 3.5% of participants had 0, 1, 2, and 3 ideal behavioral components, respectively. No participants had ideal levels of all 4 health behaviors. Also, 6.0%, 28.1%, 41.7%, and 24.2% of participants had 0, 1, 2, and 3 ideal health factors, respectively. Participants with more ideal Life's Simple 7 health behaviors and health factors had a lower incidence of hypertension before and after multivariable adjustment (Table 3 ).
Life's Simple 7 Individual Components and Incident Hypertension
The percentage of participants with ideal Life's Simple 7 components was 18.6% for BMI, 23.1% for physical activity, 0.6% for diet, 85.9% for smoking status, 45.2% for BP, Figure 1 . Distribution of the number of ideal Life's Simple 7 components among Jackson Heart Study participants without hypertension at baseline (n=1878).
51.6% for total cholesterol, and 87.3% for fasting blood glucose. The incidence of hypertension was lower for intermediate and ideal versus poor levels of BMI, physical activity, diet, and fasting blood glucose, ideal compared with poor smoking status, and ideal compared with intermediate BP before and after multivariable adjustment (Table 4) . Cholesterol was not associated with incident hypertension after adjustment.
Life's Simple 7 Score and Incident Hypertension
The cumulative incidence of hypertension was lower among participants with higher Life's Simple 7 scores (Table S4, top). After multivariable adjustment, the hazard ratios (95% CI) for developing hypertension associated with Life's Simple 7 scores of 7, 8, 9, 10, and ≥11 versus ≤6 were 0.96 (0.78-1.18), 0.72 (0.59-0.89), 0.60 (0.49-0.74), 0.35 (0.27-0.46), and 0.29 (0.21-0.40), respectively. Higher Life's Simple 7 scores were associated with a lower risk for hypertension among participants with normal BP and prehypertension, analyzed separately (Table S4 , middle and bottom).
Sensitivity Analyses
The results were consistent with the main analyses when incident hypertension was defined as SBP ≥140 mm Hg, DBP ≥90 mm Hg, or self-reported antihypertensive medication use with one or more classes of antihypertensive medication identified during the pill bottle review. During followup, 50.4% of participants met the definition for hypertension used in the sensitivity analysis. Better cardiovascular health and, separately, better health behaviors and health factors were associated with lower risk for hypertension (Tables S5  and S6 ). Also, better levels of BMI, physical activity, diet, and fasting blood glucose were associated with lower risk for hypertension (Table S7) . Ideal compared with poor smoking status and ideal compared with intermediate BP were also associated with lower risk for hypertension. Cholesterol was not associated with incident hypertension. Results of the complete cases analyses were consistent with the main results (Tables S8, S9 , and S10). 
Discussion
In this community-based study of blacks, two thirds of participants had 3 or fewer ideal Life's Simple 7 components, and no participants had all 7. There was a strong, graded association between having more ideal Life's Simple 7 components and a lower incidence of hypertension. This association was consistent among participants with normal BP and prehypertension. Also, having more ideal health behaviors and health factors were each associated with a progressively lower incidence of hypertension. Prior studies have demonstrated an association between having more ideal Life's Simple 7 components and a lower incidence of CVD in blacks. 9, 11, [28] [29] [30] [31] [32] [33] Among 3107 black participants of the ARIC study who were followed for a median of 18.7 years, the age-and sex-adjusted CVD incidence rates per 1 000 person-years (95% CI) for participants with 0, 1, 2, 3, 4, and ≥5 ideal Life's Simple 7 components were 40.4 (32.0-51. Having more Life's Simple 7 components in the ideal range has also been associated with a lower risk for incident cognitive impairment, 34, 35 venous thromboembolism, 36 vascular and nonvascular death, 28 end-stage renal disease, 37 and CKD 38 in blacks. Several individual Life's Simple 7 components have been associated with an increased risk for hypertension, including higher BMI, physical inactivity, a less healthy diet, cigarette smoking and higher BP, cholesterol and fasting glucose levels. 39 The presence of multiple less than ideal Life's Simple 7 components may accelerate the development of hypertension. Systematic reviews report that ideal cardiovascular health behaviors (ie, ideal BMI, physical activity, diet, and current smoking status) are associated with lower levels of health factors (ie, BP, cholesterol, and glucose).
1,9,29, 40 The results from the current study indicate that having more ideal Life's Simple *For the overall population and among participants with normal blood pressure, the maximum number of ideal components was 6. In participants with prehypertension, the maximum no. of ideal components was 5 because these participants cannot have ideal or intermediate blood pressure by definition.
†Normal blood pressure was defined as systolic blood pressure <120 mm Hg and diastolic blood pressure <80 mm Hg. ‡Prehypertension was defined as systolic blood pressure between 120 and 139 mm Hg or diastolic blood pressure between 80 and 89 mm Hg. For participants with prehypertension, the maximum number of ideal components was 5. Prior studies indicate that blacks are less likely to have ideal cardiovascular health compared with whites. 1, 9, 11, [28] [29] [30] [31] Only one third of JHS participants without hypertension at baseline had ≥4 ideal Life's Simple 7 components highlighting a need for interventions that improve cardiovascular health in blacks to lower the incidence of hypertension and, ultimately, CVD risk.
Antihypertensive medication use lowers CVD risk in adults with hypertension. 41 However, CVD risk remains higher among people with controlled BP on antihypertensive medication compared with adults with similar BP but without hypertension. 42 This highlights the benefits of maintaining low BP levels across the life span. 5, 6, 42 The Seventh Report of the Joint National Committee on Prevention, Detection, Evaluation, and Treatment of High Blood Pressure recommends lifestyle modification to lower BP and reduce CVD risk, but evidence for their use to prevent hypertension in blacks is limited. [6] [7] [8] In a systematic review of interventional studies (eg, increasing physical activity, improving diet/nutrition and weight, and stress reduction) for lowering BP or achieving BP targets, 27 studies were identified that included at least 50% enrollment of black participants or at least 50% of black participants in subgroup analyses. Health behavior modification, including increasing physical activity, improving diet/nutrition and weight, and stress reduction, was associated with lower BP levels, improved BP control, and lower incident hypertension. 7, 8 More evidence was available for limiting sodium intake compared with using physical activity, weight loss, and stress reduction approaches to lower BP levels. 7 The current study of 1 878 blacks suggests that improving poor and intermediate cardiovascular health to an ideal level may lower the risk for developing hypertension. Furthermore, it provides evidence that the Life's Simple 7-an established cardiovascular health metric-may be a practical, population-level approach for surveillance of hypertension risk in blacks.
The current study has several strengths. The JHS represents one of the largest cohort studies of blacks with standardized and longitudinal data collection for evaluating CVD risk. BP was measured following a standardized protocol at each examination. Despite these strengths, there are also limitations. The JHS may be considered small relative to some other cohort studies or studies using administrative claims data. 43, 44 However, administrative data rarely include all of the Life's Simple 7 components. Also, the high rate of hypertension in the JHS provided enough power to detect small differences in the outcome across categories of the number of ideal Life' Simple 7 components. Physical activity, diet, and cigarette smoking were self-reported, and objective measures of these factors were not available. BP was measured only 2× at each study visit. Also, BP was measured using different devices at baseline and during follow-up. However, we were able to calibrate the BP measurements across study exams. Although the median follow-up of 8 years may be considered short, the high incidence of hypertension in blacks provided a large number of outcomes for this analysis. 
Perspectives
There was a strong graded association between having more ideal Life's Simple 7 components and a lower risk for hypertension. This association was present among participants with normal BP and prehypertension. Having more ideal health behaviors and, separately, ideal health factors were each associated with a lower risk for hypertension. The current study suggests that even modest improvements in cardiovascular health behaviors and risk factors may lower the risk for hypertension in blacks. Additionally, the Life's Simple 7 is an established metric that can be used to monitor hypertension risk in blacks.
